Rotavirus is the most common viral infection leading to acute diarrhea in children worldwide [1, 2] . Previous review showed that rotavirus infection is responsible for 22% of all hospitalization due to acute diarrhea in children, and 600,000 or even more deaths caused by diarrhea in children aged less than five years are caused by rotavirus infection [3] .
Many studies done in Brazil documented the relevance of rotavirus infection as a cause of severe diarrhea among young children. The estimated mortality is 2,500 deaths per year [4] . Rotavirus vaccine was introduced in the vaccination routine in Brazil in 2006, and in the next years it will be possible to evaluate the impact of this vaccination in all ages [5] . Few studies address to rotavirus associated gastroenteritis in adults. Some reports described rotavirus gastroenteritis in adults in close contact with children, as family contacts [6] , day care nursery [7] , small rural city [8] and patients attending private care hospital [9] .
This study describes epidemiological aspects of rotavirusassociated gastroenteritis in hospitalized and outpatients, children and adults, in a Brazilian tertiary care hospital in Sao Paulo, Brazil.
Material and Methods
A retrospective study was done analyzing all rapid tests to rotavirus obtained in the A total of 3,768 stool samples were received during the study period, 55.2% were from males and 44.8% from females. Specimens were obtained from 1,350 hospitalized patients and 2,481 from outpatients. Age range was from one month to 89 years, median 12 years and in 2006 (53.2%) of all samples were from children, age 0 to 10 years.
Results
Rotavirus was detected in 755 (20%) from 3,768 samples, with 55.6% of cases in male patients. Of these positive cases, 352 (46.6%) were from hospitalized patients. Positive samples were found in 26.1% of hospitalized patients and 16.7% of outpatients. Pediatric samples (0 to 10 years) comprised 856 samples of 1,350 total hospitalized patients (63.4%). The setting with major prevalence of rotavirus infection was pediatrics (35.6%).
Temporal distribution and positive tests incidence are shown in Five hundred and seven positive tests were found in samples from children below five years old (67.1% of all positive tests). Prevalence of 30% was found between six months and five years ( Figure 2 ). In addition, all other age groups had a positive rate of at least 10 %.
Discussion
Rotavirus infection rate varies with the population studied and with temporal, seasonal patterns. In this study, of all ordered rotavirus tests in stool samples, rotavirus antigen was found in 20% of 3,768 samples. Studies done in Brazil have shown prevalence rates of 11% to 42% in different cities [4] .
Hospitalized patients had higher prevalence of positive tests than outpatients (26.5% vs. 16.7%). This difference was higher in other studies done in Brazil: Silva et al. [10] found ten fold higher incidence of positive tests in hospitalized patients versus outpatients (32.6% vs. 3.4%) and Cardoso et al. [11] found a prevalence rate 14.7 times higher in hospitalized patients versus outpatients (23.8% vs. 1.6%). Our hospital has an active program of infection control, based on alcohol gel use in hand washing and has a lower work load for health care workers compared with other hospitals in Brazil, and this can explain this difference. In all years studied we did not have hospital-acquired rotavirus infections in our hospital.
Pediatrics was the main setting where positive tests were found, confirming the importance of rotavirus infection as a cause of gastroenteritis leading to hospitalization in Brazil [12] . Carneiro et al. [13] demonstrated that 39% of rotavirusassociated gastroenteritis seen at the Emergency room had to be admitted to the hospital for treatment. These data reinforce the implication described of rotavirus infections with more severe cases of childhood gastroenteritis [3] .
Positive samples were detected through all three years of the study. Peak incidence of positive tests was between May and August, the winter months. This agrees with other studies done in temperate climate regions [14] and Brazilian studies done in Southern, Southeastern and Central-West Brazil [10, 15, 16] . Temporal occurrence of diarrhea admissions for children and deaths from diarrhea in Brazil occur in winter, suggesting the importance of rotavirus infection as cause of gastroenteritis in this patient population [17] .
Frequencies over 30% of rotavirus infections were found between six months and five years of age, corresponding to 67% of all positive cases. Various studies in Brazilian populations have indicated that about 2/3 of rotavirus infections occur in children under two years of age [4, 10, 15, 16] . In our study, we found only 44.5% of positive cases in this age group (data not shown). In contrast, 33% of positive samples were from persons over six years old and 10% positive rates, at least, were found in all adults. A study similar to ours, done in a private hospital in Ponta Grossa, Paraná state, showed that 22.5% of all rotavirus infections were in persons aged more than six years [9] . Carmona et al. showed [18] 7.1% positive rates of rotavirus detection in adults and elderly patients, and similar results were found in Paraguay [19] . Rates for rotavirus infection seem to be higher in South American adults than in developed countries, where they are between 2 to 5% [2] .
Our data suggest that, in our patient population, adults do have rotavirus infection. This probably is not so well known in other patient populations because rotavirus rapid test is not available or because those tests are not done in adults with diarrhea. Adults have a wide variety of symptoms when they acquire rotavirus gastroenteritis, and patients with immune system deficiencies can have severe manifestations of this disease [20, 21] . Anderson and Weber [2] described that adults with contact to children have a particular high risk of acquiring rotavirus gastroenteritis, rates going from 33 to 55% of adults that care for children at home with rotavirus gastroenteritis. Adults, like children, can have hospital-acquired rotavirus gastroenteritis and should be identified for isolation procedures for preventing this condition, as well as preventing antibiotic misuse.
Albert Einstein Hospital care for a different socioeconomic stratum than São Paulo population as a whole, but our findings probably can be extended to the city. Rotavirus infection was very frequent among population studied, with highest prevalence in young children hospitalized, but with also high frequency in outpatient adults. Clinicians caring for children and adults with gastroenteritis need to consider rotavirus in the differential diagnosis. 
